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When undertaking any endeavour in the workplace, it tends to be placed under the umbrella term of ‘project’ to link it to other workflows. This definition enables the establishment of clear start and end points to progress towards, define any relevant constraints, and guide day-to-day activity (Project Management Institute, 2012). In the modern world, organising workloads and milestones to effectively manage progression of projects has never been more important than now.
To help maintain a project’s success, guiding structures referred to as project management processes have been devised. These processes often consist of systematic or sequential activities that are implemented to partition the project and help milestones be achieved with high efficiency (Nokes & Kelly, 2007). The core philosophy behind any project management process is to allow for participants to have equal understanding regarding progression towards their goals, and responsibilities assigned to achieve them. 
The structure of a project management process varies greatly, but often involves the sequential breakdown of a project into key stages. In an abstract sense these stages can be grouped as such: Initiation, Planning, Execution, Monitoring, and Closing (Coursera Staff, 2023) . Departures from the above abstracted pattern will reflect the designer’s philosophies in how they believe a project should be managed and visualised for maximum efficiency (Lock, 2007).
The first section of this essay will evaluate a number of project management methods, giving a brief overview of their core concepts, and the advantages and drawbacks they can provide to a workplace. The methodologies to be critiqued are the Generic Waterfall Methodology, the PRINCE2 system, the Agile Manifesto, and 6 Sigma.
The second section of this essay will then evaluate each methodology with respect to a specific project being undertaken within a specific workplace, and the applicability of the management methodology to the project and workplace. Having evaluated each methodology, I will then move to recommendations regarding said applicability and further decide if there is a need to devise a unique methodology to best suit the needs of the project.
The project I will be focusing in this essay on is based within a large-scale local council workforce. The project is a bespoke web application developed within the IT and technical team. This is a heavily technical project, and this could necessitate a different approach to requirement layouts and planning, as the project being undertaken at present is both a load bearing internal application, and also used by members of the public.
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The generic waterfall methodology is named as such as it refers to the ‘flow’ of operational stages of a project and presents these stages as a structured sequence of stages that resembles a cascading waterfall, as the flow of the process presents itself as always moving forward into the next stage. The methodology most commonly consists of five stages: Requirements, Design, Implementation, Verification, and Maintenance (Hughey, 2009).  
One of the earliest introductions of sequential development dates back to 1956, with H.D. Benington presenting the conceptual core of a methodology regarding the field of software engineering (Benington, 1987). This introduced phases and their sequential order, and completion of a phase meaning moving to the next.
The first mapped diagram introducing the typical ‘waterfall’ pattern, but not named as such until later, was established in an article written by W.W. Royce, in which he maps the basic model through seven stages and describes it as a “more grandiose approach to software development” (Royce, 1970). In this paper, Royce progresses the model further, trying to establish a more robust and detailed model for development and iterate upon this seven-stage progression.
[bookmark: _Toc177414174]Strengths
A core strength of the waterfall model is that forecasting timelines initially requires immediate establishment of project requirements to derive timescales for the completion of phases, before any spending of time or resources. This means the requirements need to be robust and comprehensive, and in line with the shareholder’s vision for the deliverables from the beginning (Waseem, 2023). Further to this, being able to provide cost estimates for a project early on means that if given a robust plan that allows the project’s course to be maintained, stakeholders should not expect to pay for significant resource costs without first being forewarned.
Building on the strengths that planning introduces, the initial plan is also communicated with current stakeholders in the project to provide expectations. The waterfall model lays out the structure in such a way that reduces need for collaboration and feedback checkpoints with the stakeholders at each stage, since the project should be clearly outlined, and elements agreed upon before the work is undertaken (Hoory & Bottorf, 2023). Providing updates and in-progress deliverables across the project will result in stakeholder interaction later, but undertaking a project with minimal involvement can help a team focus without fear of realigning the project’s goals and objectives with regularity.
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Regarding the weaknesses of Waterfall, when factoring in the advantages provided by the rigorous structure, these advantages effectively dissolve without having stakeholders that can effectively articulate the intended results of the project (McQuade, 2019). Not being able to provide clarity of the start and end goals of the project’s workload can prevent the ability to effectively forecast, and therefore time manage, and subsequently execute to meet the stakeholders desire from the project’s completion. 
Further to this element of poor communication, if the project were to be signed off with an unclear specification, and this results in unsatisfied stakeholders, it means that the project needs to halt and resume from the latest suitable stage (McConnell, 2004). Depending at what stage the deliverables are provided and the level of dissatisfaction, this the worst-case scenario is reversion to the design stage, which would vastly increase the cost of the project for the stakeholders.
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PRINCE2 is a methodology that elaborates further on structured methodology, and adds significant resolution, providing control points to maintain course and monitor progress. PRINCE2’s name is derived from “PRojects IN Controlled Environments” and is the second revision of a system initially devised and implemented by UK government IT divisions, with the revision publicly releasing in 1996 (Levinson, 2011). 
The basis of PRINCE2 is three sets of sevens - the seven principles, the seven themes, and the seven processes. These elements all centred around three core elements that a project should always have, which are an organised and controlled beginning, middle, and end.
The seven principles are the foundation of the PRINCE2 system and consist of the following elements: Continued justification of your business, learning from experience, definitions of roles and responsibilities, management by stages, managing by exception, product quality, and project specific approaches (Turley, n.d.).
The seven themes laid out by PRINCE2 to be addressed when running a project are as follows: Business Case, Organisation, Quality, Plan, Risk, Change, and Progress. To finalise the outline of a PRINCE2 project, the seven processes are the following: Start up, Initiate, Direct, Control, Manage Stage Boundaries, Manage Product Delivery, and Closing.
[bookmark: _Toc177414178]Strengths
When considering the strengths of the PRINCE2 system, it is easy to consider them regarding each of the three pillars of structure implemented by the methodology. For example, when considering the strengths of the principles, informing the managers and team members of the informing elements that determine the structures in which they work can help to provide better understanding from all involved with the project (Sargeant & Hatcher, 2010). 
When moving to consider the themes, introducing these elements as explicit considerations to be addressed by the manager ensures a level of accountability and responsibility. These elements can also provide a higher level of flexibility with the project than some other methodologies, as they are able to be tailored to the needs of the project.
The processes of PRINCE2 demonstrate intention to help devise an approach tailored for any project through the stage divisions. These stages help to break down advanced concepts and distil them, providing accessibility for managers and their team. This can bolster communication of a project’s progress both to team members and stakeholders but can also ease management stress since managers can better attempt maintain the team’s focus through the guidelines provided (Gholamrexa & Mina, 2016).
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As with many methodologies, strengths can become a weakness if applied within certain contexts. For example, PRINCE2’s heavy reliance on documentation at all stages coupled with the potential complexity of the project’s workflow can result in the framework having overt complexity not suited to smaller projects.
Another weakness of the outlined structure proposed is that similar to the Waterfall methodology, it results in difficulty when fundamental changes are required from stakeholders. With the way roles and responsibilities are defined within the methodology, allowing for bureaucratic interventions with projects facing issues can cause more delays and issues with the project as opposed to allowing the team to deal with them as they arise. 
However, the biggest point against PRINCE2 in most environments is the fact that it requires both time and financial investment to train both managers and team members to effectively utilise the framework. The structure if followed without this investment can be confusing and overwhelming and could lead to severe project mismanagement if attempted.
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Unlike the previously discussed methodologies, Agile is a set of principles outlined in the Agile Manifesto instead of structured operational plans. 
The Agile manifesto was defined originally to determine attributes that would define an ‘Agile’ development cycle within software development. Recognizing that holistic approaches to software development was an underdeveloped area, a collective of developers in Utah gathered in 2001 to best define the mindsets needed to best cultivate this approach (Beck, et al., 2001).
Within the manifesto, the team proposes two areas – Agile Values, and Agile Practices. The four Agile Values provide the definition of what it means to be ‘agile’, whilst the practices provided suggestions to allow a team to maintain the values outlined. The values are as follows: Responding to change over following a plan, Working software over comprehensive documentation, Individuals and interactions over processes and tools, and customer collaboration over contract negotiation (Beck, et al., 2001). Most of these outlines are defined in such a way to not frame one element as a negative versus the other, but simply remove the need for importance and place focus on one element than the other.
[bookmark: _Toc177414182]Strengths
Maintaining agile values within your project can help to provide adaptable timelines as well as provide close collaboration with the project’s stakeholders. The flexibility Agile can provide could reduce the risk of incurred costs from restarting a larger scale management plan such as Waterfall, since the iteration timespans are usually so short (Alliance, n.d.). 
A key strength of agile values is providing a team with incremental delivery milestones. Undertaking a project with rapid prototyping and iteration often means a deliverable prototype, and therefore value, to demonstrate to stakeholders earlier in the project’s lifecycle. This helps to keep stakeholders engaged with the progress the project is making and allows for them to provide further input on the direction of the deliverables in a timely manner. 
Agile values also place a core emphasis on communication not only with stakeholders, but other members of the team as well. The values help to promote autonomy within the team, but also provide accountability for each member when utilising items like stand-ups or progress boards (Cohen, et al., 2004). This accountability and communication can also help the team identify issues early in development cycles, whilst helping the team to improve their skills over each iteration period.
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Whilst maintaining agile values can provide benefit to suitable environments, there are many environments that the practices would not suit and may even hinder. Agile’s present popularity means it is often introduced to many such environments (Kupersmith, 2011). Agile is not suited to environments with a lightweight organisation structure, or where iteration on deliverables is either unnecessary or unwanted, or to projects that do not have regular stakeholder availability.
The first major flaw of Agile values is that adhering to them will often result in a lack of thorough documentation. As such, compliance and maintenance through documentation can be trickier to provide under an agile working environment since it is explicitly deemed a lesser priority, and lacking documentation can introduce difficulty onboarding new team members or stakeholders.
Another potential environment sensitive flaw is the emphasis on autonomy, communication and collaboration. This can be disadvantageous in scenarios where there are individuals not suited to this style, or with poor training or understanding of agile values. In a worst-case scenario, this can lead to inefficient communication, inconsistent deliverable quality, and an overall inefficiency in project execution.
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6 Sigma was initially developed for Motorola in 1986, introduced by engineer Bill Smith to refine manufacturing processes (Motorola, 2005). The foundation of the methodology relies on the principles of normal distribution, which is a probability distribution for a random variable with real value. The Greek letter sigma is used to represent a standard deviation, which is a measure of variation around a variable’s mean. If plotting production of an item as the variable and creating a normal distribution to chart defects, aiming for a defect rate of 6 sigma would mean that 99.9997% of production is defect free (Schroeder, et al., 2008).
To apply this mentality towards project management, processes are defined within a project or workflow, and inefficiencies, or defects, within them identified, and solutions put in place to achieve the titular defect rate of 6 sigma. This is done by utilising the 5 defined steps of the methodology, DMAIC: Define, Measure, Analyse, Improve, and Control. To further allow for analysis, the methodology encourages use of both statistical analysis tools and process optimisation tools to help a team create an efficient workflow and implement sustainable changes based on data (De Mast & Lokkerbol, 2012).
[bookmark: _Toc177414186]Strengths
One of the core strengths of 6 Sigma is the strong data analysis focus that less commonly a driving element for other methodologies. When working through a project using DMAIC, tools such as fishbone diagrams and matrices are used to identify which processes need further investigation, then to map cause and effects of the processes. This approach helps achieve the goal of more consistent process outcomes within the project and organization. 
Further to the emphasis on analysis, the DMAIC structure helps to reinforce improvement and delivery of consistent process outcomes through systematic and repetitive structure. Continually refining processes through DMAIC as a team will help the team improve their ability to undertake process improvement incrementally, as well as improve process efficiency. 
Finally, 6 Sigma can provide cost reduction for processes through the refining processes outlined, helping reduce wasted time and resources. If a business has a long-term vision for the implementation of this methodology company wide, it could recoup the cost of implementation through cut waste if implemented correctly (Pulakanam, 2012).
[bookmark: _Toc177414187]Weaknesses
Regarding the previous strength, organisations having the ability to correctly implement 6 Sigma in the workplace is not always available due to the significant financial and resource costs to implement, and as such 6 Sigma is limited in its reach to the companies that can afford both of these significant adoption costs. 
For example, with the presented hierarchy system, if you wished to train an entire team to a minimum level, it would involve the training costs for each member, but also the loss of a working resource as the team would be unavailable across the training duration. Factoring in the additional hierarchies recommended, and the further training needed for them, investing in 6 Sigma could reduce organisational productivity immensely.
Further to the high training requirements to implement 6 Sigma in the intended manner across a team, the tools provided for analysis also require high expertise to properly utilise. Combining this difficulty with the fact that 6 Sigma is data driven, and it can introduce further barriers for successful implementation. The approach to refinement can also make change response within a 6 Sigma environment much more difficult to respond to since they would be subject to thorough analysis, potentially incurring more costs than immediate implementation.
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The project against which the suitability of the discussed methodologies is an internal web application as a monitoring tool for internal council metrics and some light external usage. This application is a bespoke system developed within the IT team’s software division and is currently being re-written to maintain functionality and future-proof the existing system by a small team. The original system itself was slightly reworked over time, and this has led to a high degree of complexity in the original’s design, and the rewrite project is aiming to unravel this complexity and make the code understandable and maintainable. 
Considering the historical context, the suitability of Waterfall methodology can be argued strongly. With this project, there is a clear initial goal established between stakeholders and project managers with the aim of the maintainable rebuild, which designing in advance and mapping could greatly benefit the project’s progression and stakeholder understanding of development timelines and difficulties. 
However, utilising the Waterfall model means a lack of flexibility available within the project for things like additional features, timescale changes and budget alterations. Considering the fact the project is also already underway, changes requested during the development stage could lead to restarting the design process again if the changes are substantial enough. Considering the time and effort already put into the project at present, it would not be conducive to restart at any of the earlier stages, even if the current progression path is not to the liking of the stakeholders.
Further considering structured approaches, the mapping PRINCE2 provides could be advantageous since it was also developed with software development in mind. This structure combined with the introduction of elements like lesson logs for a project for team members to refer to when facing issues, could help provide effective guidance strategies for future projects as well as for collaboration between team members on the current project.
On the other hand, a great deal of benefit posed by the increased documentation would stem from lesson logs to assist development, but since the organisation does not currently utilise PRINCE2 or it’s systems, these advantages are not yet available, meaning that going forward all application development would need to utilise PRINCE2 to gain from the extensive documentation required by the process. The team presently uses one core tool for development of in-house applications, but there are many others available, so knowledge may not be transferrable if other tools are deemed suitable for a project in future. The financial element required for PRINCE2 training is also not feasible for the organisation in question.
If opting for a less structured approach, maintaining Agile values within the project could prove beneficial, since the current stakeholders are eager to propose changes and modernisations alongside the rebuild of the application. Agile has its ideal environments, with emphasis on a lack of strict timescales and also high stakeholder availability for regular hands-on engagement with the project, and both of these ideals are met within the current environment of the project and the workplace it’s based within. Rapid development and iteration of deliverables could be a strength, as incremental rollout and improvements demonstrate effective work to the stakeholders. The working team on the project is also small, and so could be a good candidate for these kinds of iterative design approaches that utilise regular communication.
With that said, even with the current development in progress without a strict management process in place, there is cause for concern with stakeholders requesting implementations of items that are not currently on the projected work list and would add a considerable amount of complexity on top of the already complex rebuild. Maintaining Agile values would mean regular stakeholder involvement, and there are currently times within the project where the stakeholders cannot maintain a clear vision of the improvements they would like to see over the original system.
Referring back to more structured approaches, 6 Sigma could potentially provide overall practice improvements within the team through the structured DMAIC process and would allow for iterative refinement when working on the project or similar future projects, as well as provide the knowledge and tools necessary to analyse current process efficiency. Further to this, the resulting analysis of the processes and existing infrastructure can be surveyed to determine inefficiencies within the existing application itself and process surrounding it, and help the team determine how best to deal with them. 
Unfortunately, the improvements that could be offered by 6 Sigma do not outweigh the significant cost and effort required to implement correctly within such a small team and relatively small organization. Alongside this, it could potentially provide less improvement within the current development process and potentially slow it further when analysing with to determine issues that could be reflexively resolved as they arise in a different project environment.
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Having evaluated the four above methodologies on their own merits and against a focussed project, it is clear that two of the four offer clear advantages that can also be balanced effectively with resource costs, which are Waterfall and Agile. PRINCE2 and 6 Sigma do offer potential benefits but would not benefit from the organisation wide aims of those methodologies, making them less time and cost effective for the current state of the project.
Adopting a hybrid approach would likely be the best course of action, as there is a level of adaptability in variations of the waterfall model that provide strong overall structure and guidance, but integrating the rapid development sprints so prevalent in Agile values would also be a key consideration for the project as it progresses.
Further to this recommendation, evaluating cost benefits of proper project management training for future projects is also something that should be considered, as while the current project remains a smaller scale venture, there is no guarantee that a larger scale project with bigger team won’t be commissioned by the organisation, and any hybrid methodology devised for this project may not suit the expansion or change of focus.
To this end, the suitability of any methodology should be considered on a per-project basis, as some of the work items undertaken individually by team members are small scale enough that they need not have a project management plan at all, yet some members may still prefer to implement one. Also, it is important to consider the stakeholders of each project undertaken, as they may differ between projects and team members, and expect different methods of project delivery.
[bookmark: _Toc177414191]Conclusion
In evaluating aspects of many project management methodologies and their suitability to the given workplace and project, it is clear that there is no one management methodology that is superior for all projects, nor is there only one methodology that best suits the given project. Each of the evaluated methodologies has clear environmental bias when evaluating where it would be most effective to employ, and a core strength of managing a project is being able to identify which environment is represented and therefore what methodology to use. 
Utilising a strategic approach by evaluating the present context of a project will lead to being able to best leverage the strengths of methodologies, in isolation or in a hybrid manner. In considering this context, I have recommended the use of a hybrid methodology utilising Agile and Waterfall, given the focus on a small team and small budget of the project. Ultimately, all choices in project management should aim to support the wellbeing of the organisation and ensure timely delivery of projects with minimal overspending of resources and aim to best utilise the existing abilities of the workforce.
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